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In spring 2004, the Technical Services area at East Carolina University’s Joyner Library conducted a time-and-path study of materials moving through the area from receipt until they are ready for the shelf.  This study represented the first step in an ongoing self-assessment process.  Data was gathered using flags placed in materials as they were unpacked.  Staff members filled out the flags with the description of each processing task they completed and the date the item left their possession.  This article describes the design of the study and gives an analysis of the results, as well as detailing some changes that could improve future studies.

KEYWORDS:
self-assessment, reengineering, technical services, time study, flags, cataloging

AUTHOR INFORMATION:












	East Carolina University is an expanding state university in Greenville, North Carolina.  The university has an enrollment of more than 22,000 students and is classified as a Doctoral/Research Intensive institution by the Carnegie classification system.  Joyner Library is the main library on the East Campus of the university; it houses 1.2 million volumes with approximately 38,000 volumes added during 2003-2004.  For the past several years, Joyner Library’s spending for monographic purchases has averaged $900,000 per year; this figure represents approval plan and firm order books, non-serial standing orders, media, and music scores.  We receive OCLC PromptCat records for the approximately 200 items per week that arrive on our approval plan, for which we contract with Yankee Book Peddler.
	Technical Services occupies a large, shared space and is comprised of two departments and one unit.  At the time of the study, the Acquisitions Department included two librarians and seven full-time staff members.  The Cataloging Department had three librarians, ten full-time staff members, and one half-time staff member.  The Preservation and Conservation unit had one full-time staff member and one half-time staff member.  A number of undergraduate and graduate student assistants work in each department.  Because areas of responsibility vary widely among Technical Services personnel, we had varying levels of involvement with the study. 




	We had three goals for our study.  Our first was to find out how long it takes items to move through Technical Services from the time they are unpacked in Acquisitions until they go to Circulation for shelving.  Before the study, we could guess or estimate the number of days, but we wanted empirical data for two reasons:  first, to decide whether improvements were necessary, and if so, what sort of improvement goals would be reasonable.  We also wanted a beginning point against which we could measure the results of any workflow changes that we implemented.
Our second goal was to assess the time spent on each processing task in order to identify bottlenecks in the process.  We felt that bottlenecks might indicate training needs, staffing insufficiencies, and/or breakdowns in communication.  By identifying them, we could focus our improvements to achieve the greatest benefits of increased efficiency. 




	One important limitation of our study was that we collected data only about certain groups of monographs.  For instance, our study did not include gifts, because the low cataloging priority level we assign to them would have skewed the time results.  We did not flag electronic resources; there would be no physical item to flag.  The present study included firm orders, non-serial standing orders, and approval plan books.  We may conduct future studies focused specifically on other types of materials, which would provide us with valuable complementary data.
	Our study was also constrained by the necessity for choosing a limited time period.  Published reports of other time studies detail various methods for determining when to collect (and to stop collecting) data.  The University of Oregon used a table of random numbers to select 11 days over the course a semester to collect data (Slight-Gibney 1999).  At Carnegie Mellon, staff were given a window of 45 days and told to pick any 5 working days within the range to collect data (Hurlbert and Dujmic 2004).  Fearing that flagging only a sample of materials would cause more attention to be paid to the flagged materials and thus give inaccurate results, we determined that we should place flags in all qualifying items unpacked between March 15 and April 15, 2004.  The choice of season necessarily impacted our results.  The end of the fiscal year was not far off, and firm ordering funds were expended; so the volume of material was not as high as at other times of the year.  Repeating the study at other times of the year might give us completely different results, and such repetition would be necessary to get a full picture of processing time.
Because we measured time by the dates on which tasks were completed, the time represented for each task includes not only processing time but also the time the books spent waiting for that task to be performed.  Therefore, our study does not show how many minutes it takes to process an item, but rather how many days it takes to process a large group of items.  Time measured in smaller blocks would be useful, but would require a study different than we conducted, such as the study by Carnegie Mellon University Libraries, in which they measured completion of a task in minutes rather than by date (Hurlbert and Dujmic 2004).




In designing our time-and-path study, we sought to create a process that would allow us to gather the information we needed to meet our three goals, while at the same time be easy to implement and not burden our staff with onerous data keeping.  We got the idea to use the flags from a summary of a study by Arizona State University Libraries (Technical Services Review Team 2000).  The basic design of our flag consisted of space at the top for identifying information and two columns; the left was used to describe the task performed, and the right for the date completed.  To lessen the need for repetitive writing, we decided to preprint some of the rows in the task column with standardized descriptions, but the rest we left blank so that staff members could fill them.  We considered having people initial their rows on the flags but rejected this idea out of concern that people would feel that the study was an attempt to evaluate individual performance, which it was not.  
[Insert figs. 1 and 2 here]
In order to be able to make comparisons between firm order and PromptCat materials, we used two types of flags.  The flag shown in Figure 1 was used for standing order and firm order materials.  Students unpacking the mail recorded the ISBN, title, and date of receipt on a flag and placed the flag in the item.  Acquisitions staff processed the item for payment and filled out the date the item went to Cataloging.  Catalogers recorded and dated their tasks in a similar manner using a combination of empty and preprinted rows until the item went to Circulation for shelving.  Empty rows were provided for most of the cataloging tasks because of the greater variety of possible cataloging steps in the processing.
The second flag, shown in Figure 2, was for PromptCat materials.  Because of the standardized way in which the PromptCat books (our approval plan) flow through Technical Services, we decided to preprint all the tasks on the PromptCat flags.  Our PromptCat books are unpacked and placed on review shelves, to be viewed and selected by librarian “subject liaisons” (librarians with subject-specific collection development duties) or by campus faculty.  At the end of the first week, student workers remove all the books that have been selected, alphabetize them, and send them on to Cataloging.  The others are left for a second week.  From the review shelves, they then go to Physical Processing and to Cataloging to have barcodes added to their item records.  We decided not to record identifying information on PromptCat flags because PromptCat books have relatively few people working on them compared to firm order books.  We also anticipated that PromptCat books would take a shorter time to move through the area, thus reducing the risk of the book and flag being separated.




By keeping the study simple, we avoided the need for statistical software.  Instead, we entered all the data from the flags into Excel spreadsheets and used that program to compute averages and generate charts.  During the study, Acquisitions student workers placed a total of 956 flags.  Of these, 941 were returned within 6 months of the beginning of the study.  After this point, since no more flags were being returned, we disregarded the 15 flags that remained missing and removed them from all calculations.  The data we gathered was overwhelmingly for books (496 firm order, 428 PromptCat).  Because we had so few data points for other formats, we confined our analysis for this study to the two types of book acquisitions, firm order and PromptCat.
	Our first goal was to find out how long items take to move through Technical Services from receipt to being wheeled out to Circulation for shelving.  While the firm order books took longer on average (45 days) than PromptCat books (38 days), they also had a much  greater range of total number of days: from 1 to 170 days for firm order, compared to 10 to 58 days for PromptCat.  The reason for this difference in range can be traced to both the acquisition process and the cataloging process.  Firm order books are frequently ordered at the request of a patron, who wishes the book to be rush processed when it is received, leading to total days at the low end of the range.  Firm order books require cataloging in-house, the time for which depends on a number of variables, including the difficulty level of cataloging required and the number of competing demands on catalogers’ time.  By contrast, PromptCat books by definition come with catalog records, eliminating that time variable.  However, the time the PromptCat books spend on the review shelves somewhat offsets this time savings; hence the PromptCat books had a higher minimum number of total days, at 10.  
[Insert figs. 3 and 4 here]
	Does this mean that if someone should ask us how long it takes to process a book, we should answer “45 days for firm orders, 38 days for PromptCat”?  Maybe.  Generally speaking, the average result of 38 days for PromptCat is more meaningful as an indication of “how long it takes” than the 45 day average is for firm orders.  This difference is illustrated by Figures 3 and 4.  In Figure 3, one can see that the steep slope of the PromptCat line around the average of 38 indicates that most PromptCat books were indeed finished in approximately 38 days.  The more relaxed slope of the firm order line indicates the wide variation in total number of days.  Quite a few books were done in fewer than 45 days; quite a few took many days longer.  Figure 4 is another graphic rendering of the same data, the regular curve in the PromptCat bars showing the majority of books clustering at about 40 days, and the firm order bars showing much more unpredictability.  We decided that unpredictability made for less-than-stellar public service and set about reducing it.
[Insert figs. 5 and 6 here]
	Our second goal was to determine how much time was spent on each processing task.  We produced two breakdowns, Figure 5 for firm orders, and Figure 6 for PromptCat.  These pie charts were created by determining for each book surveyed what percentage of the total number of days was spent on each task, then averaging those percentages across all the firm order books and all the PromptCat books.  In reality, the order of tasks was not completely consistent, but we found it necessary to depict a sequence in the pie charts.  
	Because our time data included waiting time, it would be inaccurate to compare the two pie charts and conclude that physical processing for a PromptCat book (15%) is twice as quick as for a firm order book (31%).  What our data show is that for all the books in the PromptCat process as a group, the physical processing step (including waiting) takes a smaller average percentage of the total time.  This may be influenced by the time that PromptCat books spend on the review shelves, which inflates the total processing time.  For the two classes of materials, the large pieces of the pies show us the bottlenecks: for firm orders, cataloging; for PromptCat books, the review shelves.  We have taken some steps to reduce these bottlenecks.
[Insert figs. 7 and 8 here]
	Our third and final goal in the study was to analyze the various paths that items took through the room.  The firm order books (Figure 7) follow two main paths.  Both paths come into Acquisitions for invoicing and then are placed on shelving holding the firm order cataloging queue.  Here, the paths diverge.  The majority of items (292 of 496; we will call this Path 1) went to Physical Processing to be barcoded, stripped, and stamped, then to Cataloging to be cataloged, then back to Physical Processing to be labeled.  The two steps in Physical Processing could not be contiguous, because an item must have a cataloger-assigned or verified call number before it can be labeled.  A smaller number of books (188 out of 496; we will call this Path 2) went straight to Cataloging from the shelved queue and then to Physical Processing, where they were stamped, stripped, barcoded, and labeled all at once.  Both streams of materials left from Physical Processing to go to Circulation.  The reason for these different paths has to do with the fact that our Physical Processing student workers, who work fixed schedules, would quite often process uncataloged books if there were not enough cataloged books for them to process. 
	Common sense dictates that Path 2 should be more efficient than Path 1, because the books visit Physical Processing only once.  Upon examining the relationship between path and total number of days in the room, we indeed found that, on average, Path 2 books took fewer total days (33) than Path 1 books (52 days).  It is not possible to say, however, that the workflow of Path 2 caused these books to be processed faster.  These statistics may simply be showing us that it takes longer to process 292 books than it does to process 188.




	Because we performed the study with no preconceived notions of acceptable time findings, we were neither particularly happy nor upset about the time results.  Rather, we felt the study was a successful attempt to gather needed data.  We did, however, view the unpredictability of total processing time for firm order books to be problematic (recall Figure 4).  We have begun to address this problem by rearranging the firm order cataloging shelves by date.  During the time of the study, the shelves were arranged by first letter of the title to facilitate the location of books identified by patrons for rush processing.  It is easy to see how this arrangement led to the unpredictability of processing time.  Catalogers would work their way through the queue alphabetically, pulling older and newer books that had been interfiled.  By arranging the books by date received, we are able to ensure that books received first are cataloged first.  Locating rush books now involves consulting our library system for the date received, but since the appropriate staff were trained to do this, there have been no problems with the new process.  This change has apparently mitigated the unpredictability problem, though by how much could be ascertained only by another study.
	In addition to this change, we have taken some steps to address the bottlenecks identified by the study (the big pieces of the pies in Figures 5 and 6).  For firm order books, the task that took the longest was cataloging.  We reasoned therefore that reducing the amount of time books waited for cataloging could have a great impact on reducing the total processing days, and we set about doing that by adjusting staffing.  One cataloger is chiefly responsible for firm order books; others have chief responsibilities elsewhere but pitch in to work on the firm order books when they have time.  In response to the study, we have set up a more structured triage system involving two other catalogers.  When the earliest received dates for the books on the firm order cataloging shelves is more than a month past, these two other catalogers set aside their other work and assist the chief book cataloger in reducing the backlog to under a month.  This system has worked well, although again the exact effect it has had on total processing time could be determined only by a repeat study.  
	The bottleneck in the PromptCat process was the time the books spend on the review shelves.  This practice adds at least a week, and in many cases two weeks or more, to the total processing time, although the benefits of involvement by the library and campus communities in selection may outweigh the drawbacks of this delay.  In response to the study, the Acquisitions Department has redoubled its efforts to encourage subject liaisons to select books in a timely manner so the books get to the circulating collection as quickly as possible.  Measuring the effect of this encouragement would require another study, but given our first-hand knowledge of how busy our subject liaisons are, it seems likely that any effect would be temporary at best.  We are also considering more far-reaching changes to improve processing time, including availing ourselves of shelf-ready services for certain groups of books.  Our study has enabled us to quantify, at least approximately, how much time could be saved by such services.




	This study was definitely a learning experience for us.  When we design our next study, we will make several improvements.  First and foremost, we will number the flags.  Tracking the number of flags so that we would be able to determine what percentage had been returned by any given date proved problematic, because we merely asked Acquisitions staff to keep count of how many flags had been placed.  However, a communication error resulted in an over-reporting of the number of flags placed, leading us to wait for more than 70 additional (fictional) flags and to do quite a lot of work to figure out what happened.  In fact, we wondered if opportunistic theft of materials was rampant in our area and considered rearranging workflow to bring physical processing (including property stamping and tattle-taping) to the beginning of it as an emergency measure.  But many hours of investigative work later, it emerged that there had been a counting error:  additional copies of books were being counted, though a flag was not being placed in each copy.  Perhaps more training prior to the study might have alleviated this problem, but in any case, numbering each flag would make the reporting of the number placed very simple.
	Another thing that we would change is the design of the flags.  We would like to provide some kind of standardized terminology to report actions performed on an item.  We did consider using a checklist on the flags, on which people could simply check off and date each task they performed, but we rejected this idea because the list of possible tasks was very long, not to mention that we did not want to influence the workflow by appearing to predefine a path.  The effect of this decision was that it was sometimes difficult to force these free-text flags into standardized categories as was necessary for the spreadsheets.  So, for instance, “cataloging” on Figure 5 may have been recorded on flags as copy cataloging, original cataloging, adding volumes or copies, assigning a call number, ascertaining to which collection the book is to be added, and so on.  For future studies, however, it may benefit us to be more standardized.
	We would also like to provide a clearer method of capturing the number of staff who touched each item.  This was part of our original intent, because we suspected that the number of  “handoffs” was a strong predictor of total processing time (Freeborn and Mugridge 2002).  We intended each row of a flag to correspond to one person performing some set of tasks on the item, and for the date on the row to be the date the item left that person’s work area.  This instruction may not have been made clear enough, because that did not routinely happen.  Some people separated each task and used several rows, while others did not.  Our pre-filled tasks also thwarted our intent, because multiple pre-filled-in tasks often were performed on the same date by the same person, and we had no way to know that, short of handwriting analysis.  Designing a flag that would capture the number of handlers and use standard terminology would be a challenge.
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Figure 1. Firm order Flag.
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Figure 2.  PromptCat Flag.
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